Nowadays, invasive species threaten native species has become a global problem. Invasive species might be carrying pathogenic microorganisms, reduce biological species and even threat to human health. Therefore, in this study, we proposed a method of co-occurrence matrix to texture analysis of three species of fish. We catch the body pattern, and make a judgment based on confusion matrix. Simulation results show that three species of fish can be classified from each other reasonable.
Introduction
In recent years, many foreign creatures destroy the ecosystem of native species, and this becomes a serious worldwide problem now. Foreign creature was called specialized invasive alien species, and Japanese government issued the "invasive alien species act'' in 2004. In Japan, there are 14 kinds of alien species about fish. Invasive species can destroy the ecological environment. When a stranger creature allowed into ecosystem, native species would loss of living space and food, stranger creatures may be release chemicals and attack native species. Ultimately, native species will become extinct if they are not be protected timely. In recent years, the main way of catching stranger creature is manual control. But it will cost much money and manpower. Therefore, it is necessary to get rid to them at the beginning of breeding.
Natural texture has sophisticated structure. Now there is no unified standard to describe its characteristics. How to characterize the natural texture and classification is an important direction in the field of computer vision research. The way of texture characteristics can be divided into statistics method and structural method. Statistical method is more suitable for processing natural texture (1) . In statistical method, the co-occurrence matrix is classical way to describe the texture. The generated parameters can describe the statistical characteristics of the texture in many aspects.
In this study, we use co-occurrence matrix for texture analysis to three kinds of fishes, crap, sunfish and black bass. We get a part of fish body surface image, make a co-occurrence matrix and then calculate four kinds of characteristics form co-occurrence matrix. Finally we use confusion matrix to evaluate the simulation result of the proposed method. From the evaluation value, it is proved that the proposed method can identify the fish species effectively.
ln section 2, co-occurrence matrix is introduced. In section 3, confusion matrix method is selected for this study. Simulations for fish texture analysis with two methods are revealed in section 3.
Co-occurrence matrix

Co-occurrence matrix definition
In 1973, Haralick proposed co-occurrence matrix to describe the texture feature (2) . Co-occurrence matrix is defined over an image to be the distribution of co-occurring values at a given offset. Where i and j are the image intensity values of the image, d is the relationship between pixels of location. When two pixel locations d is selected, we can get matrix with d (3) .
Co-occurrence matrix characteristic parameters
Haralick defines 14 kinds of feature parameters for texture analysis of co-occurrence matrix (4) . Ulaby's study found that based on 14 kinds texture feature, just 4 characteristic parameters are irrelevant (5) . These values are easy to calculate and they deserve a more accurate classification. Entropy: the amount of information which is the image measurement.
Energy: the sum of the squares of the gray level co-occurrence matrix elements, so also known as energy, reflects the image grey distribution uniformity degree of thickness and texture. 
Contrast: reflects the image of the degree of clarity and texture grooving depth. If the value of contrast is small, the picture is fuzzy.
Relevancy: it is used to measure the similarity degree of the elements of gray level co-occurrence matrix on the row or column, therefore, the relative value reflects the local gray correlation of image size. Table 1~3 show the four characteristic value of co-occurrence matrix for each fish. We capture one part of each fish. And we can find different fishes have different values. 
Co-occurrence matrix characteristic values
Simulation
By adopting the co-occurrence matrix in this experim ent, we can quantify three kinds of fish body texture. According to the values of co-occurrence matrix, we adopt least square method to fit coefficient. After setting a fixed output figure of the same fish, we can fit coefficient through four statistical results of every single fish species. Calculate the actual value, after getting the coefficient and compare it with the setting figure. According to the results of comparison and analysis, we can use confusion matrix to deal with. In image accuracy assessment, it is mainly used for comparative classification results and actual measured value. lt shows the result in confusion matrix about the precision of the classification. 
